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term proof load in this sense I regard as not to be recommended; and I shall use it only to signify the load in respect to which we have, or intend to have, proof that it can be resisted by the structure. The other meaning, which I reject, I would express in such terms as the estimated extreme safe load; and I would not call that the proof load.
FACTORS OF SAFETY are of several kinds:—Thus, (1) A factor of safety may be taken as the ratio in which the estimated breaking or destructively damaging load exceeds the working load. (2) Another factor of safety, having a different meaning, may be the ratio in which the estimated breaking or destructively damaging load exceeds the proof load. (3) Another factor of safety, and that which most truly may be called a factor of safety, is the ratio in which the proof load exceeds the working load.
The first of these factors is that to which the designer usually gives his most special attention, because the destroying load is the one as to which, for any material, we possess the most precise information. He considers what is to be the working load for which his structure must be designed. He then multiplies this the number of times that he thinks the probable ultimate load ought reasonably to exceed this working load; and he then does his best to design the structure so that it would just break or fail at that ultimate load arrived at from the working load by his factor of safety.
The ultimate load in any structure intended to be preserved for use, must, of course, be only judged of by calculations, or estimates from experiments on other like structures or on pieces of the same kind of material tested up to their point of breakage, or destructive alteration of form or of cohesion.
In respect to boilers, where the straining force is applied by steam or water pressure, we may use the terms working pressure, ultimate pressure, and proof pressure, which have an obvious correspondence with the terms working load, ultimate load, and proof load, already explained.
Now, in respect to boilers there is a prevailing opinion or frequently adopted rule, to the effect that:—
1st, The ultimate strength of a good boiler should be at least eight times that called into play under its working pressure.
That, 2nd, The proof pressure need not be more than twice the working pressure, and that often less than twice is quite enough.